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POSTER ABSTRACTS 3. Comparative and Functional Genomics
A potentially informative model organism to study meiotic recombination is the button mushroom Agaricus bisporus. 
This species is represented mainly by two sub-species differing in type of life cycle. In A. biporus sub sp. bisporus 
(bisporic sub-species), most of the basidia produce two spores, each of which receives predominantly two non-
sister nuclei with opposite mating types which germinate into fertile mycelia (heterokaryons). A minority of basidia 
producing four spores, each of which receives only one nucleus and germinate into homokaryons. This type of life cycle 
is designated as secondary homothallic. A. bisporus sub sp. burnettii (tetrasporic sub-species), has a predominantly 
heterothallic life cycle, i.e. most of the basidia produce four spores, each of which germinate into homokaryons. These 
sub- species differ not only in life cycle, but also in level of meiotic recombination. Studies on bisporic sub-species 
showed that recombination per chromosome per individual averaged 0.10, resulting in short genetic linkage maps with 
a total length of 164 cM. Despite the low meiotic recombination frequency (MRF), homologous chromosomes appear 
to segregate normally. Previous study indicated that MRF in the tetrasporic sub-species is normal. To identify genes 
involved in differences in MRF, we generated a set of 138 haploid homokaryotic offspring isolated from an intervarietal 
hybrid bisporic × tetrasporic. SNP markers derived from whole genome sequence were mapped onto 13 linkage groups. 
Average recombination frequency per chromosome per individual in tetrasporic sub-species was substantially greater 
(0.8) than the average in bisporic sub-species leading to a longer genetic map length (1020 cM) compared with the 
bisporic sub-species. Observed differences between MRF in bisporic sub-species and intervarietal hybrid of bisporic 
× tetrasporic sub-species indicate that MRF in tetrasporic sub-species is normal and at least partially dominant. That 
allows the mapping of genes involved in differences in recombination frequency, knowledge that can be useful for 
mushroom breeding.
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Lipases are the enzymes more used in industrial applications, are able to catalyze synthesis and hydrolysis reactions of 
triglycerides [1]. Sterol-esterases share the same α/β-fold structure, and are able to catalyze synthesis and hydrolysis 
reactions of sterol-esters that may be useful in certain biotechnological applications [2]. In some cases, such as the Candida 
rugosa-like lipase family, the same enzyme presents wide substrate versatility being active against triglycerides and sterol-
esters [2, 3, 4]. Nowadays, with the development of massive DNA sequencing, the genomes of an enormous number of 
organisms can be studied in a short time. The Joint Genome Institute (JGI) (http://www.jgi.doe.gov/) was pioneer in this 
kind of projects and has available in its website hundreds of fungal genomes. In an attempt to identify and characterize 
novel enzymes with enhanced properties and potential application in the industry, we carried out an in silico search of new 
sterol-esterases and lipases sequences from 128 genomes of environmental fungi with potential biotechnological interest. 
The candidate genes were selected analyzing the conserved motifs detected in the Candida rugosa-like lipase family and 
performing phylogeny studies. The kinetic properties of the new putative enzymes are predicted on the basis of their 
sequence and three-dimensional model structure. Selected candidates have been expressed in Pichia pastoris and their 
physic-chemical characterization is being carried out.
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